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[*£«] mmm 

»IB«Wi?S:We 5~40%3Hfc3i£, fro^ftW#a^T* 15-25% T'& 

t8flBKififfii:llflBaKtft^%*tf*ift«©IBia^ M%T?, Ni : 5.0 -23.0% 
, Cr:5.0 —15.0%, Mo : 5.0 — 15.0%, Cu : 0.5 —3.0 %, Co : 3.0 — 13.0% 
, V : 0.1 —0.5 %, Mn : 0.1—0.5 %, W : 1.0 —6.0 %, C : 0.8 —2.0 % 
, Si: 0.1 -1.0%, S : 0.1 — 1.0 %<D5 t>frbm&ntc imt.tc.it 2 m&,± 
$r^ffT*10.0-40.0%^WL/> JS9J*^K»»CFej^e> U t&gB«ft 
ft-ftf, C, Cr, Mo, Co, Si, Ni, S, Fe©-^fre,atfftfc 1 2 =ftJS* 

±©7cm^e>j&*«E^T?&y, SE««*ft^-&®staf5t? 5~4o%#ffc£-fr. froac 

M§#flsa§re 15-25% T'&U, **g|fe&a#6.1 ~6.6g/cm 3 T'&£r £ 

tStli^MfflHI^tfeoT, tffflB«f«»#, IMMCf III 
%T% 20— 70% C, Ni, Cr, Mo, Cu, Co, W, V, Mn<Z> ? *> <b 3g 

i a* feti 2 sj^±&^tt t* 3 -30%^ LmmmnmzFefr p> & s-a-^ 

$$&£10~50%£, C, Cr, Mo, Co, Si, Ni, S, Fe<0 jgtfflfc 
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fc&2m&±<n7iimfr*>*z>&Mn*M*: 5~4o%£, $>£\,^itz ^izmwmm 
mmzmnm±moo ~3.o mmvt. fcu-^u M^b^t* 

frffB^^^^^S^e.l ~6.6g/cm 3 , ^?L^^WT'15~25 

[ff^6] MfBMMHc, $ ^^CH#:TO^™$:MM^*100 m 
*3P{c*fL0.2 ~3.o MSPfcie-S-f £#^i-£ff^5CiB*gtf)A;t, 

[H^3m Safa^^m©-SI5*fett±S|StC^T, Ni, Cr, Mo, Cu, 

t% mmn±mzMv, nm%x% 0.3 ~i5%m&? ^^n^nmt-t^m^m 
[0001] 

msmiz. m%i&£mz&v, t<iz\^mmmm(DA)v^ty-biz^m^m 
m®n$±mzm-tz> 0 

[0 0 0 2] 

<Di/V y#-s\y RcffiA£*iT^M3*iT££ 0 sijvfy- b it. Hffjfttt, If 

[0 0 0 3] 

±^izM-t^^kmm^-mt^^^x^^ a r©£#>, sm^yvym^n 
-fy-bizftLT*>. ^miz^mvrmi,^^mmmmizmK.^^ 
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Z.<D£?&mmzttls, mZ.lt** #Hg2000-54087#£t#{C&, gifi*B*tC?gSC 
fif-tbT, Cr-Mo-Si-Co ^^!feg^S:M^T*10~30%^t5c§ii:, fro£C?L^ 

ftSffSMHi:, KJE«&#«:«»#H^cf»T?900 ~i200TC©m««eHK:jna& 

u nmman&i* * fe «38st# & »s s£E/«5txs * , testis * r=. itmmm. 

m&Jimxmi&X £ S i: 0T . #HI2000-54087-i§-^#JCfB«£ *lfc&fl5lC J: 
[0 0 0 4] 

#gg2000-160307 #^?gtC«, «*%T% 15—30% (DAjVZfMW^ 0 
— 10%CDNi, 0 — 5%tf)Cu, 5— 15%<Z)7 iD7n-f|&^ 0~15%(DXA^^ 
0.5 ~5%©H?g?Mr!F, 0.5 —2.0 %©^577>f K 0.3 —1.0 %©— & 

mm. &£vmmt:Lxm&mz{&&&mnxz^hxte2>m&®%:. mm&M 

IT, 6.7 -7.0g/cm 3 (Z)^H©^tIX^^ U < 1*6.8 —7. Og/cm 3 , 

*b< 1*6.9 g/cm 3 7*U^IW< £ *; B^^tf £ L£©*> 

#SB«3*lTV\& 0 #P^2000-160307 ^«tC3S«3*lfeS«ftC «fc*l«, 
[0 0 0 5] 

LfrL&#6>, 4fBS2000-54087#^#tC|B*3tlfcS«T?tt, j?C?l*5 1 -10% 
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& 0 #^2000-160307 ^«jcaa«atife«:wett, Jfctt 

[0 0 0 6] 

£Jfc«LT\ &mi& (A/F«) &m2£i6<88£3ftTM«3*lS«fc3lCfco 

- h & m&ffi&m v < mm-* & t v % o mm -5 . 

[0 0 0 7] 

$^{c, #y y >x>^>ic^3Wsr©<fc^?S;^^(3D^-fbic#v^ A;i/y 

mnft& c ^ f < & y , y^ ;i/ y - h l < mn-t z n v% t> mm&$> 

[0 0 0 8] 

/&#«K:ffi;fi£, A;i/y^- hffl«l£«|g^#feJ:tJf-e©«3a*iSS:ii3e'r* 
[0 0 0 9] 

mm s s & ^ 

, i:<K:A/F|t*i«i«<«ftSti-B^fyy>x>s;> (Mi) ©i^ilT 
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&c £ j& ~? nitm <r> w £ e> o & < & »; , &Mfg s £ c ^ -r < * »; a ;i/ 
[0010] 

[0011] 

3Ptf>#M#, Ni : 5.0 —23.0%, Cr : 5.0 — 15.0%, Mo : 5.0 —15.0%, Cu : 0. 

5 ~3.0 %, Co : 3.0 — 13.0%, V : 0.1 —0.5 %, Mn : 0.1 —0.5 %, W : 1. 

0 —6.0 %, C : 0.8 —2.0 %, Si : 0.1 —1.0 %, S : 0.1 —1.0 

bm&fttc i^*fett2SjeA±$:^itT*io.o-4o.o%^b, mmtfmnmizFe 

frioteZMf&Zmi^ mm^nn^-t)K C, Cr, Mo, Co, Si, Ni, S, FecZ)?*. 
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[0 0 12] 

Mffi^niKD&tm imnn±m) ic*fu m*%t% m$^*2o~7o%, c, 

Ni, Cr, Mo, Cu, Co, W, V, Mntf) ? &3itf*lfc 1 S£ £te 2 =@J^±&^ft 
^3~30%^L/JS«PH5tWtCFe^e,«s*^^&10~50%, C, Cr, Mo, Co 
, Si, Ni, S, Fe©^^^P,Ji«tlfeia*fel*2a«J:©7tt3ft^e>*S«ft«! 
^f£&5~40%, *>-6V>ttSe,JC@#a?»S«I»S:iSW»^*100 MMSJCjtfLO. 

2 ~3.o Map, ^-ti^tigH^L, «-&Lfe=fc©T?fe»;, mmmm<*tfmffi&® 

ST'6.1 ~6.6g/cm 3 , ^C?L«^^T* 15-25% SftS 0: ? f&gH^XS 
££&£g|UC-ft;iT, Ni, Cr, Mo, Cu, Co, V, Mn, W, C (D O %p b m&ftfc 

, H#W»»*J©-&tf-JI (c*fbJt*%-e, 0.3 -15 

[0 0 13] 

[0 0 14] 
[^^©HJiC7)^l||] 

SflSfflt^jBttft^Sr^tfS^iaJ^ffi^^, Ii%T', Ni : 5.0 -23.0%, Cr : 
5.0 —15.0%, Mo: 5.0 —15.0%, Cu : 0.5 —3.0 %, Co: 3.0 —13.0%, V : 
0.1 —0.5 %, Mn : 0.1 —0.5 %, W : 1.0 -6.0 %, C : 0.8 —2.0 %, Si : 
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o.i ~i.o %, s :o.i ~i.o %<D$*>fr*>mi*nr=. im£t~i*2M&>±z&ti 
t? i o . o ~ 40 . o % *&m L . mm &m%.mizFefrt>&z> mm zm't&z.tifi&ti,^ 

a 

[0 0 15] 

Ni, Cr, Mo, Cu, Co, V, Mn, W, C, Si, SttV^tlfc, Sififflfc J: tfigft 
T-a-tfT*10.0~40.0M%^l?$S o 

[0 0 16] 

cm, s«ifflfej:tjf««^*tc^**i, w*«ttw±K:ftiitT, mz. mm 

15.0«*%S:®x.T^i--5>^, -6. 

V\, 15. 0«*% ffi^^tt^itiDf So 

[0017] 

2>\ 0.5 _tSBLfc»^g8«>e>*i«sv^ — 2f, 3.0 

tt, JtSBl/fc&StfSfc&tlfcv*. — 13.0M*%S:@AT-g-Wt- 
[0 0 18] 
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o.i ±M^Lfc.mm^Mit>^ti^\ 0.5 nm%zm 

[0 0 19] 

t>\ i.o wAo/o^mxiz, ±misfc.mm-tfM&>bti&\<\ 6.o mM%zn 

0.8 ®4%^Tr«, i:fab£*M#fg#><b*i&VA 0 2.0 m*% 

[0 0 2 0] 

Si, Sli, WJ^fSffift±lC#Ox.T, mi&m<»&m*fa±.^&jx i mxlibZ>i>K 

^ti^tu si: o.i ie*%, s :o.i m.m.%5fcmx\z±ti b t=.®mtfm& bZl& 
v\, si : i.o ft* o /cK s : i.o k*% ttrnxx^ms- % tm^m^m 

[0 0 2 1] 

tt, ##gH£-e», ®«^T% 5.0 ~40.0%£-T£ o ^!K^-^®^T5.0 %^ 
?i$T*«, ±mbfc®m-bm&X%&^ 0 40.0%$:^x.T^tS:t^^, *B# 

^*'ft^if*D-r^ 0 r ^#gB^T'«^a^ti®WT'5.0 ~40.0%{C|5g 

5gL£:„ L < &10.0~30.0%-e&£„ 

[0 0 2 2] 

±mLt=.mmm^^mt^mmm^^ c, cr, mo, cx su ni, s, Fe© 
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. &&m*lZ±misf~Mf&*JiV. $*>&C, Hv600 ~1200<DggHtf>$!£ 

««*^tf>«3#Hv 6005fcS97?ttW*^A«iSTL, Hv 
1200&jg*.Si:W1£jWgTU 5 vi' ©»4©Mtt#«*t S. 

[0 0 2 3] 

3©j:e)^«K?tbT}t Cr- W -CoatoMIHHfc^fttfc^ Ni-Cr-Mo-Co 
Zk&mr^ikisSfon^ Fe-Mo -j^lf^ Fe-Ni-Mo-S^&ifez^, Fe- Mo- S\^± 

Cr- W -^oaft&MWft'&flflStf'tt, Jt*%T*, Co : 5.0 —20.0%, W : 10. 0— 
30.0%fe^L«flP*ft»»CCr^&*«^MWflS^«T»«. Ni-Cr-Mo-Co 
mmt^n^-i*. «*%T% Ni : 5.0 ~20.0%. Cr : 15.0—30.0%, Mo: 17.0 

-35.0%, &mmnmzcofri!,tez,±mmit&®T*3b2> B Fe-Mo n 

*%T*, Mo : 50.0— 70.0%, 8iS^«WlCFe;fr e>fcS^*frFT?&& 0 Fe 
-Ni-Mo-S^^^^-lt, Ni : 50.0— 70.0%, Mo : 20.0— 40.0%, S: 

1.0 -5.0 %, JSfi|S||Se9tCFe^e,«e*^ta^T5*)S 0 Fe- Mo- Si-^ffi^li 
, SC*%T% Si : 5.0 -20.0%, Mo : 20.0— 40.0%, JSSPUKWKlFe^ P> & 

[0 0 2 4] 

^tSSffiSraS^S^-S^fSS:*^*. iftilfiHS^i: LTfcfc, MnS , MoS 2 & 

es^fej:t^caF 2 ^^<7)#>fb^©e> *>fr*>mi*tit=. iu$.tc\*2.msk-£, &&v* 

ffo.3 -3.5 i,^. Hfl^flHffltt^itfo.a 

•£0.3 -3.5 %icRgj£ bVN„ 

[0 0 2 5] 

*»W©A^/^J/-hffl«at«l*§#A#tt, #WT?£C?L*S : 15-25% 
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*L*s#i5%*«n?i±, z<izA/Fm<nm^m&%itmm^z\HmmMmmmiz 

SMSitg, 3ft«©ffiT*«*U<«!«. #2§ 

[0 0 2 6] 

*mmwv7i/- hmmmmm^m^ e.i -e.eg/cm 3 ©^^ 

mm. I g/cm 3 Cltl 8ftfc«MS©<£T#*UV*. 6.6g 

/cm 3 £M;i££:, t<tcA/F|t©l«v\ai#«;s«ffl < rs«JK«Ma*«rlc, © 

6g/cm 3 ©ffiH{CPI^L^o 
[0 0 2 7] 

fcfc, SflSffi©jfi«tt, l8f8B*«tt : ?'S:l»<*ifi«lfi«lS:100 %£iT£raW 
T*, 30~60%(Z>A-^-f h«fc, 40~70%<Dn&±1&Wtftfriote2>MMil-t2>(D 

Ktt^tffflD^ff-*) {CM-t€>«*%T% M$c^£20~70%, Ni, Cr, Mo, Cu, Co 

, v, Mn, w, c©e>"&^e)38«*ifc im£t=.it2mu±z&nT3~3o%^m 

L/«aumCWfCFe*xP,«;S^^S:10~50%, C, Cr, Mo, Co, Si, Ni, S, 

FecD^-bA^^^tife im£fc&2m&±<D7tmfrb*z&nn*m* 5~4o% 

o 

[0 0 2 8] 
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S. Ni, Cr, Mo, Cu, Co, V, Mn, W, C (D $ bMlttlf- 1 & 

* fc 2 &jgJU: Sr^-ftT* 3 ~30«*%#;£ L»»mt»K:Fe^ e> & -5 „ 

Ni, Cr, Mo, Cu, Co, V, Mn, W, C<D ? kJtfcftlfc 1 M*. tc\Z 2 m 

[0 0 2 9] 

C, Cr, Mo, Co, Si, Ni, S, Fe<D o t> fribm&tltc 1 8£ it \t 2 m&.±.<DJt 

, «K*HP»©^tf-*) 100 M*3PC*fL0.2 «Bfftt#*fl: 
U W*«tt*»fiT , rS- — 2f, 3.0 %M*S'S:®ATgB^bT=fe, Mltftlfa 

[0 0 3 0] 

#38l$!T?tt, ±IHLfc^«lc1!&©-as*fctt^astC^T> Ni, Cr, Mo 
, Cu, Co, V, Mn, W, C©"5^^e>ai«*lfeia*fett2SJK±©#^7C3Rt& 

4) tCMb^*%T% 0.3 ~15%gei^.5r LV^ Ni, Cr, Mo, Cu, Co 

, v, Mn, w, c^te^-rn^aiM^, Mumm zMtbzfr #>ic. 
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nm%*mxte, mmmmz. im3&£jwb<, mmnm^r-r^. 15 
MM^o^m^xm^vx^, ®MtfmftL&mmzM t &?®^tfMmxi*&<te 

[0 0 3 1] 

±mi>mmw. n^±^mm. &nn*w. &svMi£*>tc@ 

^»t% ts-^L<mooo^i2oo°c(Dummmizmmvmuvxmmi^t-t^mMj: 

[0 0 3 2] 

mswxiz. mmfanmm&mmm.i ~6.6g/cm 3 ^ftsfi##^T* 15-25 

m?Z>Z\£tf#?&V\<\ KIt'(t J±5KHfctf)^,g£6.2 ~6.9 g/cm 3 £f £ 

A;i/^>- h £3ft£ 0 

[0 0 3 3] 
[»sM] 

[0 0 3 4] 

Z.tib}±nmz. l000°C~l200°Ctf>^#H^, (T > ^ -TftMJJ * 
) cfi-ei0~30min ®M £ff 3 iiSMX^ £J6 U iHMffc £f# 
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[0 0 3 5] 

j&ft: *33mmX <p 29mm X 6.0 mm) feflUXU #fty ^JUffittM (W*fttt»UStt 
[0 0 3 6] 

S 4 &c ^ *ft U y mttlltl & ffl V n T # # U ^«J» & U . A ;i/ :/ 2/ - 
LPGA ir) 3 {C J: »J A;i/7*4 «fc tfA;i/^>- h 1 SriUl^ L e> * 9 > * 

#c as;- 

[0 0 3 7] 

: 400 °C (*/- MB) 
fWfcBfrH : 9.0 hr 
ft&mWM : 3000rpm 
A*;i/^HffetS[ : 20rpm 

X zfV y PffiM. : 35kgf (345N ) (-fe *y j> B#) 

: SUH35 
U 7 hi : 9.0 mm 

finmmm : 300 , 400 , 500 °c 
: 2 h 
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4) ] xioo (%) t'Iffilfe 0 

[0 0 3 8] 
#^4X7^M^§:^2{C^-r o 
[0 0 3 9] 
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mi] 











No 










m 

m 
*« 
* 


100 US* 


3& £ 




m 

* 








a 
»* 


£££ 


g/cra* 


1 


40.0 


C 


45.0 


Cri.O 


1.0 


d 


14.0 


□ 


1.0 


6. 70 


2 


42.9 


B 


45.0 


C:1.1 


1.1 


a 


11.0 


-< 


0.5 


6. 70 


3 


68.8 






C:i.2.Ni:5.0.Co:5.0 


11.2 


b 


20.0 


<< 


0.5 


6.60 


4 


63.8 






C:l.2.Ni:6. 0,Co:4. 0,Mo:3.0 


14.2 


b 


22.0 


□ 


1.0 


6.55 


5 


40.9 


A 


40.0 


C:1.1 


1.1 


c 


18.0 




2.0 


6. 55 


6 


65.8 







C:i.2,Ni:6.0,Co:4.0.Cu:3.0 


14.2 


c 


20.0 


a 


2.0 


6. 45 


7 


22.0 


D 


45.0 


CM.O 


1.0 


d 


32.0 


□ 


1.0 


6. 50 


8 


64.8 


E 


14.0 


C:1.2 


1.2 


d 


20.0 


□ 


1.0 


6.45 


9 


65.0 


F 


12.0 


C:1.0 


1.0 


a 


22.0 




0.5 


6.40 


10 


38.7 


B 


40.0 


C:1.3 


1.3 


a 


20.0 


-f 


1.5 


6. 20 


11 


64.8 






C:l.2.Ni:6.0,Co:3.0 


10.2 


b 


25.0 


-< 


1.0 


6.15 


12 


60.7 






C:l.3,Ni:6. 0,Co:4.0,Cu:3.0 


14.3 


c 


25.0 


□ 


1.0 


6.15 


13 


39.8 


C 


45.0 


C:1.2 




d 


14.0 


□ 


1.0 


7. 05 


14 


38.0 


E 


40.0 


C:2.0 


2.0 


a 


20.0 




1.5 


6. 10 


15 


14.7 


F 


60.0 


C:i. 3 


1.3 


d 


24.0 


□ 


0.5 


6.50 


16 


90.1 


A 


5.0 


C:0.9 


0.9 


b 


4.0 






6.50 


17 


17.4 


B 


31.5 


C:1.1 


1.1 


d 


50.0 


□ 


2.5 


6. 20 


18 


83.7 






C:i.1,Ni:0.2 


1.3 


b 


15.0 




0.3 


6. 00 



* ) £&ftt9; A : 1. OCr-0. 5Mn-0. 3-Mo-bal. Fe * * ) fcJtflfftfl ; 

B : 3. OCr-0. 2Mo-bal. Fe a : Cr-W-Co X*aHHb£ft (Hv:950) 

C :4.0Ni-1.5Cu-0.5Mo-bal.Fe b : Ni-Cr-Mo-Co JteMHkdttl (Hv:1100) 

D : 1.5C-12Cr-1Mo-1V-bal.Fe(SKD11) c : Fe-Mo j&JSHtt* (Hv:1100 ) 

E : 0. 8C-4Cr-5Mo-2V-6W-ba I . Fe (SKH51 ) d : Fe-Ni-Mo-S&«1t*fr? (Hv:600) 
F : 1.2C-4Cr-3Mo-10W-3V-10Co-bal.Fe(SKH57) 
* * * ) H{*3fl}t*J&?fi : -< : MnS 
a :CaF, 



[0 0 4 0] 

m2i 
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